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(57)Abstract: 

PROBLEM TO BE SOLVED: To attain the realization of 
the cost reduction and also the simplification of the 
optical arrangement and the easy adjustment of an 
optical system in an optical head capable of playing back 
a DVD, a CD, and recording/playing- back or playing 
back a CD-R. 

SOLUTION: An optical element in which a 
semiconductor laser 2 of 650 nm wavelength for DVD 
and a photodetecting part 3 are arranged in the same 
package is provided as an integrating optical element 1, 
and a semiconductor laser 7 of 780 nm wavelength for 
CD/CD-R is provided outside the integrating optical 
element 1. A return light from the optical disk 10 is 
received by the photodetecting part 3 in the integrating 
optical element 1 in either cases the optical disk 10 is 
DVD, CD or CD-R. Inversely, the semiconductor laser 2 
in the inside of the integrated optical element 1 emits 
the laser beam of 780 nm wavelength for CD/CD-R, the 
outside semiconductor laser 7 emits the laser beam of 
650 nm wavelength for DVD, alternatively. 
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(ii) T^i-±5tc, fi^-s a-Sp^fq^tt^ 
3^fJ&i-±ox. mm^s (12) ts^nst^i 20 

[0 0 5 2] St, h7y^r^7-fftTE^ D 

PDftiaot, [^mtc^-r± 5 lc x x (= S a 

+ Sb + Sg + Sh + So + Sp + Si+Sj) t{§-% 
Sy (=Sc+Sd+Se+Sf+Sm+Sn+Sk+ 
SI) ©ttffi8tUt«fflt5^k*-Cl5. 
[0 0 5 3] — *\ * P tf^J^m^ 2 1 (DTffil- 3 tf — 

*fl3tf>*'V~7^>'^2 1 b3&*^££;ixTv^i§^K: 
f±, DVDSW, Ell l^-t-±5t-. ^P^^ffi 
*2 1aL, 2 1 a RO>+ lStffcB p L, BpRjbltj 5 so 
-lft^BmL, BmRO, ^ ^ >f ^ 2 1 b &rjg 
a'Ufc 0 jfcjta^ Si^ 1 2 a — 1 2 d , 12e-12h 
fcWl3m-13p, 13i-13 1lcAitU 

-^>r >^2 i bx*m$t£tifc+ nscjtds. 

a, 1 4 b*5±tfl 5 d, 15clCAItU ^^f^f 
y^2 1bt0lr^W:-lftM *^16a, 16 
b*5±tfl7d, 1 7 c lCA»t5p 
[0 0 5 4] fcfcU r<D± ?\^?l<— 

(11) "C^i-±5l-s ft#S a — S p<£>3&fp£ b"C. 
7t-^^x7HffFEfj: x Mtt 3 5>f Officio 
^ (1 2) T*^£:ft5 h<Oh IT, h77^r^^7- 
fflT#TEH\ DPDfc^±o-C > BfSx (= S a + S 
b+Sg+Sh+So+Sp+Si+Sj) HftSy 

(=Sc+Sd+Se+S f+Sm+Sn+Sk+S 

i) (otiEtemtXsXs ^tnwKktiJi-sr fc*s-c#5. 

[0 0 5 5] fcfcU ^P^7^2 1(7)Tffii:3t' 
VD-RAM (DVD — Random Access 50 
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Memory) , DVD-RW (DVD-Rewr i t 
able) , DVD-R (DVD-Re c o r d a b 1 
e) fciftf!>«»»fel*, ft|:StCD/CD-Rfft«F 
*3±tfCD-RIBft«Fi:P]«^. DPPffi^±oTb7 
y*y^x5-«tTE8:ftHit5ri:tf"e#, DVD 
-RAM, DVD-RW, D V D - R & 4Ttf>fSftW£Sr 

[0 0 5 6] <CD/CD-R|f^*5±t/CD-R1B 
W-Bl 2 >CD/CD-R3£^*5±tFCD-R!E 
ftWMctt* Hl2lC/TtJ:5^ m 1 (D^u—^r^ >V 
9«:3SiBL;fcO?fc3tefc±£ft^>f 1 0^fe^M9 3t 
<£U B7^)*P^7A««2 1aL, 2 1aRt@SfJ 
Jxfc+ H?C3tB p L, BpR*5itf-lft*BmL, B 
mR^\ i^l2a-12d, 12e-12h*itfl 
3m-13p, 13i-13 1l:A»U ^ > 

^9T« $^bfc+ l?fc#K±Sft7^;** 10^5)0 
ROM *P^7Affi«2 1aL, 21aRT*[E3Sr^ 
ttfc+l^BpL, BpRJJitf-lMBmL, B 
mRriS, 4 a, 14b*5±tM5d, 15c 

X>f 1 0>6>e>CDM9 3fctf>. *n^7^«2 1a 
L, 2 1aRt?IH}f*ilfc+lft«:BpL, B p R4o± 
tf-lR3tBmL f BmR^\ i^l6a, 16b*5± 
XII 7 d, 17c IcAtt-rSo 

[0 0 5 7] Lf:^oT, i^l2a-12 h^ffi 
*«**rS a-Sh, 3 i ~ 1 3 p ^g^tti^lft 

tSrSi-Sp, if^Ha, 1 4 b (Dgiytttijjm^Z 
Ta, Tb, IflSc, 15d©S*UiMtS:T 

c, Td,«^16a, 1 6 b (D^ytmtfm-^&U & , 
Ub,^17c, 1 7 dcog^ffl^ft^-^rUc, Ud 
k-tZt^ Wtkm^ (CD-Rfa«B#l£f±fBft«#) R 

f«u mi 2 (D^c (id x*7jk-rx?\c^ m-^s a — s 
ptDj^fp^ uT*Hii-5 y*—**^- 

fttFEtt, Si3»«Si:J;ot, HH<05£ (12) 

[0 0 5 8] h7^=¥^^x7^TEH D 

PP&lC±oT, [^m^a (13) T?«£*b5.fc£>fc L 

[0 0 5 9] fcfcU CD/CD-RS4l«:lt by 
y^r^^y — ft-^TES:. DPPfttftt4< v 3 tf- 
ASi:tot, il2^S (14) -C^£*l5 L 

[0 0 6 0] <CD-ROfE«*^;bft^4&'&-"iai 3 
>_hl5<D±5Ui, CD/CD-RBi^:lt, 3 If- A 
ffi^±oT. h7y*^9-«tTES:01 2^ 

(14) xm$1n>z>h<Dk UTtfeM-rsr tas-e#5<£> 

T% CD-R©K»«rfTfett^#*^:y KTf±, mi 3 
[0 0 6 1 ] n <E>4&£\ 14, 15, 16, 1 



(7) 



7£>S*W^fI^£T a, Tc, Ua, Ucif^^ 
CD/CD-RSie, h77^r^7-flfTE 
W\ 3 tf— Aftlciot^ 0 1 3<£>5t (15) X-m^tl 

shot UT*uji-ar k#-e#6. 

[0 0 6 2] (fMEJfi^SlHF 1 cDfg 3 <D«-H 1 4 - 
Ell 8) B14IC, *«S*^*^1©*3©««:« 

[0063] fS2<omkml8k\c^ 

Ztfl 1 ^^±1^-^7/2 a ^MU 
«^1SI:4 5° ©Rltflffl 1 d*r»j*U ^Ja^ « 

n^7^®2 lat LT, 1 0^fc©S9* 

B b £r 3^fHi-5^n^7^ffi*2 1 a U, 2 1 a L, 
2 1aR«U S3t»3 4:LrH:. U-if^-^^2 

HIS*** (^ K) 32c, 31c, 33 

c, 32a, 31a, 31b, 33a, 32d, 31 

d, 3 3 di h7y^*|fiH:E?iJUt^t5e 

[0 0 6 4] 5**^3 18, 3 1blt 2##J£;frfc 20 

fctt* ^gi:iSCT3 \?~J»m<Djfi — t^>-^2 1 b 

[0 0 6 5] Ix— if^-^^2 a^^>ttittbfcSS6 5 0 
nm^U— if* fit, RltKl 1 dTSlttT, U**3tB 
ailt, A@2 1 a SrSliS U Elltc^Ufc 

J; 5 Ki*7*-f l o ^A£hT5 £ £ ^ *^.y ;* ^ 

1 0*>o<£>2£ft6 5 0 nm*fcteSS7 8 0 n m(DM 9 
)feBbfj:, ^p^7^!I*2 1 aU, 2 1 a L, 21a 
R-CHItffStt-C, ^n/7ASt2 1aU©+l]5l)tB so 
pU«^3 1a, 3 1 blCAltU *n^9*« 
121a L<D+ 1**B p L*SS3t*-T-3 1 d A« 
U ^p^7A«2 1 a R(D+ 1MB p R^§3ti 
-^3 1 

[0 0 6 6] KOf^ EU^-f-£5l-> ¥iff^ 

if2 (U— if^^^2a) £fctt*HM*l if 7*>?>tf> 

if^t^^^^^ i ocommm 1 0 a T^^ir^S 

<bt, il4^fj;5^, +lft*Bp (BpU, B 
pL, BpR) &&ftU3<D&ytm±'V&Mktj:Z>£o 

[0 0 6 7] <DVDB4Nf-H1 6*5 J; 1*01 7>r 
^ffJ-Ctt. ^y^i^ 2 1 ^)T®^ 3 t^^ffl^^ 
T 2 l-b&M&ZtlX^te^m&fc^ DV 

DS4^ *T^^10^^I^Bb^ 
7A«2 1aU, 2 1 a L, 2 1 a RT*0Jf $tlT, 

A«2 1aU^)+lMBpU«il 1 3 1a ) 3 
1 btCA&TU *p/7^««2 1 a Ltf> + 1**B p 
L*5g*gHP3 1 dfcAltU *^7A«2 1aR 

l«BpR«*^3 1 ctcAMi-^ 0 so 
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[0 0 6 8] Lfc*5oT, g*fff^3 la, 3 1b, 3 
lc, 3 1 d^^UM^Sa, Sb, Sc, Sd 

k-TZk. BtfttRFfi, Hi 6©5S (2 1) x^-r 
J: 5 J-x ft#S a-S dcom^Ok LTfttHtS- £* 5 "? 

7t^^^7-MFE(t 1-<<{7^iyZ?mz£ 
o*t\ I^H^S; (2 2) T*tJ^5t^^Ltfttlit6 
r£*5"C*#, F7 7^y^7HmE(t DPDS 
Ciot, RJH fc*-*- ± 5 ft-^S c irm-^-S d(Dffi 

[0 0 6 9] — *n^A|f^2 1 ©Til: 3 fcT- 
Affl^^V— V^2 1 b*5^/&£;ftT^6#1^ 
fit. DVDSm HI 7^^1-J: ptc. J^n^AS 
^2 1 aU©+l^BpU(D, ^U-7^y^2 1b 
Srigilbfc 0***5, S**f3 1a, 3 1blCA^ 
Lx itU—T* ^?2 1 b-CEI»fSJxfc+ 1***5, £ 
3t*?3 2aia»U ^l/-7>f^2 1btlI}rS 
tt*i- 1***5. S**'7-3 3 a IcA&fU 
|«21aLO+lS*BpL^ /l/-7>f^2 1 
b £r^i&Lfc 0***5. S**^ 1 3 1 dfc:A*tU ^1/ 

-^^^^2 i b"tfia#f*nfc+ i***s, a**^3 

2 d IcAtt L, — 7^y^2 1bt*[H$f$tLt-l 
***5, g*5T?.3 3 dfclAWU ^^7^g*2 1 
a R<£> + 1**B p R£>. ^l/-7>fy/2 1bS:Sa 
Ufc 0***s, §*iff^3 1 dcA&fU 
? 2 1 b -C|Hl£f$*Lfc+ 1 ***5, S**-? 3 2 c ICA 

»u ^u-^^f >-^2 i b-enwrsttfc- 1***5, 

5**^3 3 cKAJHtfi. 

[0 0 7 0] fc/cU DVDffm r<D«t 5 
T>C>^2 1 b*5ff^Ei-^d^^t, y^—Tj l/?2 

1 btf#«EU*V^-fri:ra«^ S4ff^RF«, 
(21) ± p S a — S d cD^fP £ LT. 

7rt^x7-(|fFE(t ^^^^v^&lC^o 
T. (2 2) XmZtlZhOk UT, 

{f-^TEfit, DPDStaot, fS^-S c fcfS*S 

[0 0 7 1] 7t/cU ^d^^A^^-2 1©TK3 f 
-Affl<D^w^>r >-^2 1 b«r»/*1-Si§'frl5:Fi, D 
VD-RAM, DVD-RW, D V D- R * if ©|E»W 
*«F^ *J^i-CD/CD-R?f^«F*5j:VCD-RSB 
«E«Fil^«^, DPPSiaoth77^^X7Hf 
■©•TESr^ffi-r^r £*5-e§\ DVD-RAM, DVD 
-RW, DVD-R* if OfB&Sh^SrfTP r k&XZ 

[0 0 7 2] <CD/CD-RM^J:U ! CD-RE 
«M#-iai 8 >CD/CD-R??^^*3±VCD-R|2 

mma^ mi 8 k^-tx 5 ai^^^ 

9 SrSigUfcO**}:^^)*^^ 1 0;&^©I9)t 
CO, Hi 4(7>^o^7AffiJK2 1 a U-eiUSfS^fc* 
*5, S*^3 1 a, 3 1 btCAltU. ^n^^Affi^ 

2 1a LT?0W£*bfc*J&S. S*^3 1 d^AJtU 
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7fru?7J*m$L2 1 a R-CHWSttfctta*. S***3 

2 1 aU-eis|*f*ixfc3fc3SS. g**-¥-3 2 a KAltU 
*n^9.MB«2 1 a LtfEIJffSiXfc**. S**f * 3 
2dlCAl+U ^n/7Affl«2 1 a R-CHJffS^* 

^ $^3 2 0^1, ^^V^9T-IU^f 

Sfrfc- 1 ft*!!: J: 5*9*^ 1 0^b©S9*(^ 

3 aia»U *o/7^fi«2 1 a L-CHIJfStlfc* 10 

g*lif*3 3 dtcAMU sftu^-MS^ 1 a R 
■CEjffStLfc**. S***3 3 c tcAtti-Se 
[0 0 7 3] Ifc^ot, St*** 3 la, 3 1b, 3 
lc, 3 1d^)tfflM^Sa, Sb, Sc, S 
d, g^3 2a t 3 2 c, 3 2 d <£>5*ffi;^{f-^£r 
Ta, Tc, Td, S«f3 3a, 3 3 c, 3 3 d <D 
g#tttfjflr#*rU a , Uc, Ud^t^i:, H*flT# 
<CD-RB»*fcttB*«*) RFIL il8^)S 
(2 1) T^-r«fc 5 t-. fS#S a — s dcD^fni: Ltft 

UJi-artsss-e*. 7t^^x7HitFEii -*->f 20 

7xy^ioT, f^HICO^; (2 2) -C:*$*L5fcO 
[0 0 7 4] h7^^7-MTEIt D 

ppsiaot, i^eicd^: (23) -e^stust^iu 

[0 0 7 5] ft*5. r<E>«£5lC CD/CD-RStl* 
*5j:tfCD-RlE»«N DPPSfctoth9yW 
«-S-TE*«ar5Shfr. H16*5±tfH17^ 
«UfcDVDH^I»fc#*HtT*.****3 2 a*5±l5 
3 3afi^F8tfc5c 30 

[0 0 7 6] fcfcU CD/CD-RSt«fi:il, 
v^isy^j— «^-TESr, DPPST1ii<, 3 tf- 
AjfelicfcoT, (24) £ *L 5 fc tf> £ U 

*5«tt53 3 a 36Sifc»fcft5 0 

[0 0 7 7] m<om) ±5fiUfc*«W:, CD/CD- 
R?f^l**5j:t/CD-R|B«El*, DPPS(aoth7 
y ^y/x7-«*TESrHfflU itttCD/CD- 

3 If— ^fetC£oT h?!/*^?- 
TE**ffl-i-S-»&"e*)5*. CD/CD-Rfit^ 40 
J:tfCD-RIB«t«F, *fc!4CD/CD-R»4^ ^ 
^^a/^lCiot, g]5(£>5£ (3) . 

(13) , miSCDiX: (2 3) tCfc^T. J©Rk2&S*C 

r^y^9l^tfc5^tl^ g!2~EI6tf)g§l£> 
01k ^±1513 7—01 3 ©JB 2 (O^J-ett, §^14 
— 1 7 fiMqg"C*> 9 x H 1 4 —El 1 8 <Dgl 3 0>0!|-era\ 
§)t^3 2a, 33a, 32c, 33c, 32d, 3 
3 d tt^S-CfcSo 50 
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[0 0 7 8] CD-R<D|Bft£fTfrfc^#^0)«fc 

[0079] («ti^xiK7»ti-"Bi 9) mi<ommm 

zgftW— if 2 «rDVD/B£>ifc*6 5 0 nm<DU— if*£r 

ffl*ft5t)O^U t if7£CD/CD 

-Rffi(^)«7 8 0 nmO V-if*£Wtt1-£ t<0£~T 
Sifr^-CfcS*** HI 9 5 fc* JBte, *«§** 

^§* 1 ft<D¥m& If 2 £ C D / C D - R <Di£S 
7 8 0 nm^W— if^SrtUSt-T^tCOt U ft&<D*m 
#l/-f 7*DVDffl«l6 5 0 nm<BV— 1f*Srtti 

MirZ>h<ob tTfe«tv\ *tl)tfi^ 

[0 0 8 0] 4 *^#£§6«<d*1E»«"-B2 

o] 18 2 0 1*. :©^^7>f **S£S«<0— 

[0 0 8 1] *3^^ K4 ok*. Hi*fcriHi 9 Oct 

U" — if 2 *5 J: IF 7 4r|gib-r 5KW «r**, 

fcBlt5 2ttT^~3i— *4 1 Sr&tr 5 o 

[0 0 8 2] ftffj*? 1 0te. ^ K/WE— * 5 1 

5 2^J:oraS9*«5 3»BlSix5rilcJ:ot, 

[0 0 8 3] *3^3> K4 0<Dm 1 SfcfiH 1 9 KItSL 

fc^aa*^** i rtfog^ 3 ©ss*a*«#r*, * 

K4 O^feRFT^e 1 icSlttiStK RFTy 
^Bld^DSP (Digital Signal P 
rocessor) 6 2 \Z. S S^ff-grRF, 7* — J3^ 
x7-flfFE, hyy^r>-^^— fflT#TEftif*aS 
tti£*L£ 0 £fc. DSP62^f 5 RF/y7 P 61^Ii: 

-c*^^ K4o if«Kiflr#*aasix5o 

[0 0 8 4] DSP62lt nyhD-76 3^ctoT 
•J»SixT, K7>f/<5 4«JiU K7^/<5 4^ 
^tVK/V*-^ 5 l^oett/i^t)^— ^ 5 2K, -t 

■©2*7«a*^4 lie, *^«0»Ji33J:W 

[0 0 8 5] 

[fill] z.na&nft^y\fnmi<o*m»n**rr 
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(9) 
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[H2] %mm%^m*<omi<om*7F'i-m-?ibz> 0 

[H4] H2©«J(ODVDW^«F(D|ftW^tlt-r*B-e*> 

So 

[05] @2(D«|©CD/CD-RS4^J;^CD- 

[06] i2©tS^CD/CD - RS4 ^a??lC*t 

[87] ««ai3t*«^«>«2 0««r«i-B"C*a. 
[B8] B 7 o»«a**J|l^ t*tB 

[B9l B8 0U— 1f^y^»j«»»©»ftBB-T?*>5 0 
[BIO] B7©«©DVDS4fif©RMl:fllft5B-e 

[ill] B 7©«ODVDfft#©R«K:«t5B , C 

[Hi 2] H 7 (Dffl<D CD/CD — RS£B#3o cfcTJ^C D 
-REft«F<0»M^«ti--5B-e*>* 0 
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[HI 3] m7 <D&}<DCD/CD-RWtktir<DmW\Z.m 

[Hi 4] ia«fi^(Di3(Di^titfc5 0 

[HIS] H 1 4 o*«S3t^*^F ©g3t»<D-«Sr* 
[HI 6] Bl 4 0flODVDSt«f©RWl:«t5B 
[HI 7] H 1 4©«ODVDStl*©RBfCftt5B 
[HI 8] Bl 4 <Dm<D CD/ CD -RW±&f&£Z*C 
[HI 9] :^(Ojt^y K©I2 0*WS^ 

[120] ^<o§tw<D%?4**ttmt<D-%nm& 



[HI] 



[B2] 



1 0 a ESS 




GSS7B0nm) 



0 it^X* 
6 MttUVX 

4 a 5fe#ttK 
4 f-AX^J^ 



Be £iSe#3t 



3 




B a 

If*** H _ y . 
(2feS650nm) Bb 
2 a 



1 1 a 



11 19 a 



[03] 



1±\ 



1 4 a-' 



--1 4b 



1 9 



--1 5 



[B9] 




11c Mb 



1 2- 



1 2 a 

1 2 b- 

1 2 c 

1 2 d 



1 6 a + 

1 6- 



1 2 e 
1 2 f 
12« 
1 2 h 



1 6 b 



S3tS5 



-1 3 i 
\*\ 3 j 
1 3Jc 



-1 3 



--1 7 



(10) 
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Ik 



1 4a 



S a « 
S b ■ 
Sc- 
S d- 



1 6 a-" 



[04] 



3 St)tfi? 



4b 



--1 5 




3 i 
~-1 3 J 
"-13k- 



• S r 
S j 

• S k 



-1 7 



[B5] 

CD/CP-R*g3-EM5«fct;CD-RSgl3 




t 6 b 



16b- 



•Ub 



RF=(Sa+Sb+Sc+Sd+Se+Sf+Sg+Sh) 

-KS l+Sj+Sk) » ■ - CD 



FE=(Sb+Sc + S f +Sg) + (SI+Sk) 
-(S a+Sd + Se+Sh)-Sj 

Sx=(S a+S b) + (S g + S h) <fc 
Sy=(Sc+S«D + (Se + Sf) <D 
CUBS 



[H6] 



• • • C2) 



RF«=(Se + Sb + Sc+Sd+Se + Sf+Sg + Sf>) 

+ (S i+S j+Sk) • • • CO 



7 + -*Xx.9-li^'F E : 

FE-(Sb + Sc + Sf + S g) + (S i+Sk) 
-(S a+Sd + S b+SH)-S j 



(2) 



TE=(Sa+Sb + Sc + Sd)-(Se + S f + Sg + Sh) 

-kx[(Ta-Tb)+(Ua-Ub)] • • • (3> 



TE=(T a+Tb + Tc) — (Ua+Ub+Uc) 



•(4) 



CD/CD-R^ 



T a « 



S a 
S b • 
Sc 
Sd- 



3 



Ua • 




-Tc 

»s i 
" s J 

•Sk 



R F «(S a+Sb + Sc + Sd + Se+Sf+Sg + Sh) 

+ (S l+Sj+Slc) ■••(!) 

7*-**«HW-F E : 

FE-(Sb + Sc + S f+Sg) + (S i+Sk) 

-(Sa+Sd + Se+Sh)-Sj • - • (2) 

h77*>yx9-fi^T E : 
TE = (Ta+Tc)-(Ua+Uc) ' ■ * (5) 



[07] 




2 a 
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[08] 



1 0] 




-13 




3 S5fc*S 



[Ell 1] 



Tb 

A 



Ta<-1 4a 



Sa<M2a 
Sb«-12b 
Sc<?M2c 
Sd<-12d 



Ua- 



-16a-' 



Tc 



4b 







m 









1 2e 
I 2f 
I2g 
1 2h 



131 
13j 
13k 
131 







m 


M 












•15d- 



• Td 



1 3ra-=> Sm 
•1 3n— > Sn 
1 3o-> So 
■13p->Sp 



RF = (Sa + Sb + Sc + Sd) + (Se + Sf+Sg + Sh) 
+ (S i+Sj+Sk + S l) + (Sm+Sn + So + Sp) 

- ■ ■ (11) 

F E = r(Sb + Sc + Sf + Sg) + (S i+SI+Sm + Sp)] 
-[(Sfl + Sd + Se + Sh)+{S i+Sk+Sn+So)] 

■ • - (12) 

h7-^>^J9-fifTE : 

Sx = (Sa+Sb) + (Sg + Sh) + (So + Sp) + (S i +S j)i 
Sv=(Sc + Sd) + (Se+S f) + (Sm + Sn) + (Sk+S I ) <D 



—1 7d~>Ud 



[013] 



CD/CD-RS^ 



RF»(S a + Sb + Sc + Sd)+(Se + Sf + Sg + Sh) 
+ (S I -f-S j+Sk + S l) + (Sm + Sn+Sa + Sp) 

■ • • (10 

FE = [(Sb+Sc + S f+Sg) + (S i+SI+Sm + Sp)] 
-[(Sa+Sd+Se+S h)+(S j+Sk + Sn+So)] 

• • • (12) 

K^ + V^x^-Ha^TE : 

Sx=(Sa+S b) + (S g + Sh) + (S o + S p) + (S i +S i) £ 
Sy=(Sc + Sd)+(Se+Sf) + (Sm + Sn) + (Sk+SI)(0 

mm 




Tc 



• Sm 
- Sn 
So 
Sp 



--17 ->Uc 



3 



S*®-^R F : 

RF = (Sa+Sb + Sc + Sd) + (S6+Sf+Sg + Sh) 
+ (S i+Si+Sk + S I )+(Sm + Sn+So + S p) 



•01) 



7#-*xi7-fi^F E : 

FE = r(sb + Sc+S f+Sg) + (S i+SI+Sm + Sp)] 
-KS a + Sd+S e+Sh) + (S j+Sk + Sn + So)] 



TE=(Ta+Tc)-<Ua + Uc) 



• (12) 



- (15) 



(12) 



003-151169 



[012] 



<l • 



[014] 




Ua<-1&a-' 



--|7d-^» Ud 



3 



mitm^R F : 

RF=(Sa + Sb + Sc + Sd) + (Se+Sf+Sg + Sh) 
+ (S i+S j+Sk+S l) + (Sm+Sn+So+Sp) 

• ■ • (11) 

7 *— fc^f E : 

FE«[(Sb+Sc+Sf+Sg) + (S i + S l+Sm + Sp)l 
-[(Sa+Sd+Sa+Sh) + (Sj+Sk+Sn+So)] 

• • • (12) 

TE=;(Sa+Sb + Sc+Sd) + (Sm + Sn+So + Sp)] 
-:(Se+Sf+Sg + Sh) + (Si+Sj+Sk + S I)] 

-k xfCT a +Td)-(Tb + Tc)t(Ua+U d)-(Ub + Uc)1 
( k teEft) • ■ • (13) 



T E=(TatTbtTc+Td)-(U a+U b+Uc + Ud) 



• 04) 



[015] 





3 s*a* 



(S*S650nm) 



[01 6] 



S c ' 



S a « 
S b - 



S d • 








R F = S a +S b+S c+Sd 


• • ■ (21) 






FE=Sa-Sb 


• • • (22) 






Se £ Sd dottier 





(13) 



2003-151169 



imi 7] 



T C «£— 


32 


Sc^- 


3 1 


Uc <— 


33 


Ta <— 


32 


S a < — 


3 1 


S b <=— 


3 1 


U a -e— 


33 


Td<- 


32 


Sd<- 


3 1 


U d < — 


3 3 








RF-S a +S b + S c + S d 


• • • (21) 






FE=Sa-Sb 


• - • (22) 






Sc «k Sd OttSie 





" * * [Ell 8] 




M-fc^R F : 




RF=Sa+Sb+Sc+Sd 


• • • C21) 


7*-*Xx?- <f^FE : 




F E = Sa-Sb 


... (22) 


h^-^V^x^-Hg^TE : 




T E «(S c -S d) 




- k x[(T c + U c)-(Td+Ud)] 


• * ' (23) 








[S19] 



u— if 
CiftS650nm) 



0 <t *0 




4 a 5fc#tiH 

4 tr-Ax-ry^^ 



(2ES780n m) 



3 £ftSS 



(14) 



2003-151169 



4 * • * 

^1 0 Xf^ 



5 l^-jr 



2 0] 



,6 **ttU>X 
-4 1 ZtoT^iJ:-* 
^6 1 



53 



5 2-^ 



TS 



7 r 6 2 



F S 



-4 0 5fe^-, K FETE 



-5 4 



-6 3 



F?— 5D118 AA04 AA06 AA26 BA01 BB01 

BB03 CD02 CD03 CF08 DA20 

5D119 AA03 AA41 BA01 BB01 BB02 
EA02 EA03 EC45 EC47 FA08 
FA30 JA10 JA14 KA20 

5D789 AA03 AA41 BA01 BB01 BB02 
EA02 EA03 EC45 EC47 FA08 
FA30 JA1Q. JA14 KA20 



